CHAPTER II.
RESIDUAL AFFINITY AND SOME PHYSICAL PEOPERTIES.
1. The Meaning of Residual Affinity.
WHEN a nitrogen atom is united with three hydrogen atoms
to form a molecule of ammonia, its attractive powers are
evidently not wholly satisfied, since it remains capable of
holding in addition a further hydrogen atom and a chlorine
atom in the molecule of ammonium chloride. Thus, although
ammonia is a perfectly stable and well-defined compound, the
nitrogen in it is not exerting to the full the power which
it possesses of retaining atoms in combination. A trivalent
nitrogen atom, therefore, is potentially capable of exerting
more chemical affinity than it openly displays; it has a certain
store of latent energy, just as a weight resting upon a table
contains potential energy which is capable of development
under proper conditions. To indicate this condition of the
nitrogen atom, the term residual affinity is used.
Many other atoms are capable of possessing residual affinity.
For instance, among the commoner elements, divalent oxygen
and sulphur are capable of attracting extra atoms and be-
coming quadrivalent; phosphorus in the trivalent state has
the potentiality of quinqevalence; monovalent iodine can yield
trivalent derivatives; and in the case of carbon compounds
the acetylenic and ethylenic series contain carbon atoms in a
state which enables them to attach to themselves other elements.
In all these cases, the atom, when in its lower stage of valency,
must be regarded as the seat of residual affinity, as is proved
by actual chemical reactions.
When a trivalent nitrogen atom is brought into the vicinity
of another atom containing residual affinity, a reaction may
occur if the conditions are suitable. But when the two atoms
form part of the same compound already, it is possible that no
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